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FOREWORD 


The  transition  from  development  into  production  is  an  important  and 
complex  step  in  the  life  cycle  of  a  new  missile  system.  It  represents  the 
successful  completion  of  numerous  engineering,  testing  and  planning  tasks; 
recognition  by  higher  authorities  that  the  system  is  ready  to  enter 
production;  initiation  of  the  many  activities  needed  for  production  e tart -up; 
and  manufacturing  of  the  system.  The  coordination  and  execution  of  these 
events  is  always  demanding  in  today's  acquisition  environment.  How  well  the 
Project  Manager,  in  conjunction  with  MICOM  functional  elements  and  the 
contractor,  can  bring  about  a  smooth  and  efficient  transition  into  production 
greatly  affects  the  Army's  ability  to  deploy  effective,  maintainable  and 
affordable  missile  systems. 

This  guide  reflects  the  transition  process  and  identifies  major 
issues/actions  that  must  be  taken.  It  has  been  written  for  use  by  Project 
Managers,  their  staffs,  and  other  MICOM  elements  Involved  in  developing  and 
producing  new  missile  systems. 

This  guide  will  be  updated  as  required  to  Improve  its  content  and  incor* 
porate  changes  in  the  acquisition  process, 
future  versions  of  the  guide  are  welcomed. 
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1 .0  imODUCTIOH 


One  of  the  most  Important  steps  in  the  life  cycle  of  a  new  aiaslle  system 
Is  the  transition  from  development  Into  production.  It  encompasses  completion 
of  engineering  development;  a  successful  outcome  of  the  milestone  review  pro¬ 
cess  for  production  entry;  Initiation  of  the  activities  needed  for  production 
start-up;  and  routine  manufacturing  of  the  missile  system.  Because  of  the 
large  number  of  diverse  events  that  must  be  successfully  orchestrated  to 
achieve  the  transition.  It  Is  a  complex  and  difficult  challenge. 

Occasionally,  major  difficulties  are  encountered  In  the  transition  from 
development  to  production.  These  difficulties  can  include  design  deficiencies 
that  require  correction;  higher  than  anticipated  unit  production  costa;  unu¬ 
sually  long  leadtlmes  for  components  and  materials;  problems  with  special 
tooling,  manufacturing  processes,  and  test  and  Inspection  equipment;  failure 
to  pass  production  acceptance  tests  and  a  myriad  of  other  difficulties.  Such 
problems  adversely  affect  costs,  delivery  schedules  and  deployment  dates. 

Because  of  these  difficulties  and  a  desire  to  Improve  the  weapon  systems 
acquisition  process,  the  transition  from  development  into  production  has  been 
receiving  Increasing  emphasis  In  recent  years  from  all  levels  within  the 
decision  making  chain.  This  emphasis  Is  reflected  in  new  regulatory  guidance, 
such  as  BoD  Directive  5000.34,  "Defense  Production  Management,"  and  In  the 
creation  and  use  of  new  management  tools,  such  as  Production  Readiness 
Reviews.  It  Is  expected  that  the  emphasis  on  smooth  and  efficient  transitions 
from  development  into  production  will  continue  to  increase  as  competition  for 
new  funds  Intensifies  in  the  future  and  means  are  sought  to  reduoe  the  time 
required  to  develop  and  field  hew  weapon  systems. 

This  guide  has  been  prepared  to  assist  Project  Managers  for  major  and 
non-major  systems  In  planning  for  and  executing  the  transition  for  new  missile 
systems.  This  chapter  provides  a  brief  Introduction  to  the  acquisition  pro¬ 
cess  and  explores  what  Is  meant  by  a  "transition"  from  development  to  produc¬ 
tion.  The  types  of  problems  that  are  frequently  encountered  during  the 
transition  and  issues  that  must  be  considered,  as  well  as  the  Importance  of 
tailoring  transition-related  activities  for  the  system  being  developed,  are 
also  discussed.  Later  chapters  address  specific  ooncepts  and  activities  that 
should  be  undertaken  during  development  to  help  ensure  a  smooth  and  efficient 
transition. 


1.1  The  Acquisition  Process 

Basle  policies  fbr  the  acquisition  of  major  missile  systems  ate 
established  In: 

1 .  Office  of  Management  and  Budget  Circular  A-IOft,  "Major  Systems 
Acquisitions." 

2.  DoD  Directive  5000.1,  "Major  System  Acquisitions." 
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3.  DoD  Directive  3000.2,  "Major  Systea  Acquisition  Procedures." 

4*  AH  1000-1 .  "Basic  Policies  for  Systems  Acquisition." 

The  need  for  a  new  Army  missile  systen  is  generally  satisfied  through  one 
of  three  slteraative  aethods:  product  iaproveaent  of  current  Standard 
equlpaent;  the  purchase  of  existing  designs  from  other  Services  or  allies;  or 
Initiation  of  a  new  alaslle  systen  developaent  program.  Because  the  latter 
alternative  is  the  aost  coaaon  scans  of  satisfying  Amy  aissile  aystea  needs, 
this  guide  will  focus  alaost  exclusively  on  new  aissile  systea  developaent 
progress. 

As  illustrated  in  Plgure  1-1,  the  acquisition  process  for  a  new  aissile 
system  is  initiated  upon  DoD  approval  of  a  Mission  Eleaent  Meed  Statement 
(MENS),  which  defines  the  operation  task  to  be  accomplished  by  the  new  system. 
Approval  of  the  MEHS  is  referred  to  as  Milestone  0.  The  remainder  of  the 
acquisition  process  is  divided  into  four  phases: 

1.  Conceptual  Phase.  This  is  the  first  phase  in  the  life  cycle 
of  a  new  missile  system.  Threat  projections,  technological 
forecasts,  and  joint  service  and  Amy  plans  are  examined  to  de- 
teraine  operational  capabilities,  doctrine,  organisation  and 
potential  missile  systems  that  will  Improve  Amy  forces.  The 
technical,  military  and  economic  bases  for  proposed  systems  are 
established  and  concept  formulation  initiated  through  perti¬ 
nent  studies  and  evaluation  of  experimental  hardware .  Critical 
Issues  and  logistical  support  problems  and  actions  are  identified 
for  investigation  and  resolution  in  subsequent  phases  to  minimise 
future  development  risks.  Additional  tasks  during  the  concep¬ 
tual  phase  include:  preparation  of  an  intial  cost  and  opera¬ 
tional  effectiveness  analysis;  preparation  of  a  Letter  of 
Agreement  (LOA)  requirement  document;  and  preparation  of  a 
Decision  Coordinating  Paper  (DCP)  and  Integrated  Program  Summary 
(IPS)  for  review  by  the  Army  Systems  Acquisition  He view  Council 
(ASARC)  and  Defense  Systems  Acquisition  Review  Council  (DSARC) 

at  Milestone  1  to  determine  if  the  systea  is  ready  to  enter  the 
next  phase. 

£ 

2.  Validation  Phase.  This  phase  consists  of  the  following  steps: 

a)  Verify  preliminary  b)  Definitlse  system  requirements  including 
reliability,  availability,  and  maintainability  o)  Accomplish  nec- 
cessary  planning  d)  Analyse  trade-off  proposals  e)  Resolve  or  mini¬ 
mise  logistics  problems  f)  Prepare  a  Required  Operational  Capability 
(ROC)  requirements  document  g)  Validate  the  systea  ooseept  for  full 
scale  development. 

Prototypes  are  developed  and  tested  in  ofder  to  estimate  the  prospec¬ 
tive  system's  technological  feasibility,  military  utility,  ooSt, 
environmental  impact,  human  engineering,  operational  effectiveness, 
operational  suitability,  and  to  initially  SValuat*  prOdselbillfy  con¬ 
siderations.  The  DCP  and  IPS  are  updated  during  i he  Validation  phase 
for  ASARC/DSARC  revise  at  Milestone  il  for  entry  into  full  seals 
development. 
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3»  Full  Scale  Development*  Daring  fall  scale  development ,  the  miasile 
system,  including  all  items  necessary  for  its  support,  is  fully  deve¬ 
loped  and  engineered,  fabricated  and  tested,  and  a  decision  is  made 
whether  the  system  is  acceptable  for  production  and  deployment.  The 
intended  output  is,  as  a  minimum,  a  preproduction  system  that  closely 
approximates  the  dee i red  final  product,  the  documentation  necessary 
to  enter  the  full  scale  or  low  rate  production  phase,  planning  and 
data  required  to  field  and  support  an  integrated  system,  and  test  and 
reliability  growth  results  which  demonstrate  achievement  of  the 
characteristics  stated  in  the  ROC.  During  this  phase,  emphasis  is 
placed  on  reducing  technical  risks  and  establishing  confidence  that 
the  system  will  function  in  the  intended  environment.  At  the  comple¬ 
tion  of  full  scale  development,  a  Milestone  III  review  is  held  at 
both  the  ASARC  and  DSARC  level  to  determine  if  the  system  is  ready  to 
enter  the  production  and  deployment  phase. 

4*  Production  and  Deployment  Phase.  At  the  Milestone  III  review,  a 
decision  will  have  been  made  to  type  classify  the  missile  system  as 
"Standard"  and  proceed  directly  into  full  production  or  to  type 
classify  the  system  as  "Limited  Procurement"  and  undergo  a  Low  Rate 
Initial  Production  (LRIP)  period  prior  to  full  scale  production.  In 
either  case,  the  full  system  is  produced  for  the  first  time  with  pro¬ 
duction  tooling.  If  the  decision  is  made  to  enter  LRIP  due  to  tech¬ 
nical  or  operational  difficulties  or  risks,  then  a  subsequent 
ASARC/DSARC  milestone  review  is  required  prior  to  full  scale  produc¬ 
tion.  Also  during  this  phase,  operational  units  are  trained,  equip¬ 
ment  is  distributed,  logistical  support  is  provided  and  product 
improvements  are  undertaken  as  appropriate. 


1.2  Definition  of  "Transition" 


There  is  no  universally  acoepted  definition  of  What  a  transition  from 
development  to  production  encompasses.  For  the  purposes  of  this  guide, 
however,  it  is  assumed  that  the  transition  iaoludes  the  following  key 
elements: 

1.  Satisfactory  completion  of  full  scale  development. 

2.  Planning  and  engineering  needed  to  establlah  a  production  base. 

3.  Department  of  the  Army  and  Department  of  Defense  Approval  to 
enter  production. 

4*  Actual  production  start-up. 

Using  these  key  elements  as  a  basis  for  defining  the  transltionr  it  is 
easier  to  establish  where  the  transition  ends  thin  to  define  its  beginning. 
The  transition  ends  when  the  missile  system  has  entered  predation,  has  suc¬ 
cessfully  passed  First  Article  Tests  end  other  production teats .ami  in  being 
routinely  manufactured.  In  other  words,  the  tradition  is  oompletewben  it 
has  bees  successfully  demonstrated  that  the  system  otn  indeed  be  aanufaotured 
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at  the  required  rate  and  coat,  while  still  maintaining  the  necessary  technical 
performance.  The  beginning  of  the  transition,  however,  is  more  difficult  to 
pinpoint  because  some  actions  and  decisions,  such  as  acquisition  strategy  and 
funding  thresholds,  taken  early  in  the  acquisition  prooess  will  have  a  major 
impact  on  the  ability  to  successfully  enter  production.  Thus  in  some  respects 
the  transition  starts  as  early  as  the  conceptual  phase  and  intensifies  as  the 
system  moves  closer  to  production.  This  is  illustrated  in  Figure  1-2,  where 
the  shaded  area  depicts  the  transition*  Although  it  is  difficult  to  precisely 
define  where  the  transition  begins,  transition- related  activities  should  be 
viewed  as  those  actions  and  decisions  that  have  a  major  impact  on  production 
entry. 

A  successful  transition  from  development  into  production  implies: 

1.  The  missile  system  design  meets  the  performance  requirements 
specified  in  the  Required  Operational  Capability  and  has 
successfully  passed  development,  operational  and  production 
testing. 

2.  The  system  design  has  been  adequately  documented,  controlled 
and  verified  through  configuration  audits. 

3*  The  systems  design  is  stable  and  reflects  producibility  consid¬ 
erations  to  facilitate  manufacturing  and  achieve  unit  production 
cost  targets. 

4*  The  diverse  resources  and  knowledge  needed  to  manufacture  the 
system  have  been  adequately  planned,  implemented  and  integrated 
into  a  properly  functioning  production  system. 

5.  The  necessary  logistics  support,  such  as  initial  spares,  field 
test  and  diagnostic  equipment,  training  devices  and  simulators, 
and  training  and  maintenance  literature,  are  available  and  ade¬ 
quate  to  support  deployment. 

6.  Proper  control  of  the  transition  and  sufficient  time  and  funds 
to  implement  it. 

In  summary,  the  transition  bridges  the  full  scale  development  phase  slid 
the  production/deployment  phase  of  the  acquisition  process.  It  is  a  period 
characterised  by  Intense  activity  as  numerous  engineering  development  taste 
are  completed,  milestone  reviews  are  prepared  for  and  executed,  and  production 
is  initiated.  The  smoothness  of  the  transition  is  greatly  affected  by  activi¬ 
ties  and  decisions  made  early  in  the  acquisition  process.  Few,  if  any,  tran¬ 
sitions  from  development  to  production  take  place  as  originally  planned. 
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1 .3  Problems  in  Achieving  the  Transition 

The  transition  from  development  to  production  is  difficult  for  aost 
weapon  systems  due  to  the  inherent  characteristics  of  the  systems  acquisition 
process,  with  its  limited  resources,  tine  pressures,  ailestone  review  proce¬ 
dures  and  regulatory  constraints.  The  transition  for  new  aissile  systems  is 
particularly  troublesome  because  they  are  complex  items  that  are  produced  in 
relatively  small  quantities  and  frequently  require  unique  production  capabili¬ 
ties,  highly  skilled  production  workers  and  the  use  of  non-standard  materials 
and  manufacturing  processes. 

Prom  a  product  standpoint,  some  of  the  problems  that  have  been  encoun¬ 
tered  during  the  transition  of  new  missile  systems  into  production  include: 

1 .  High  production  unit  costs  -  Occasionally  the  number  of  systems  to  be 
manufactured  and  delivered  during  a  particular  time  period  must  be 
reduced  from  initial  plans  because  of  unanticipated  growth  in  unit 
costs.  There  can  be  numerous  reasons  for  this  cost  growth,  such  as 
unusually  high  inflation  , rates,  incorrect  learning  curve  rates,  curve 
rates,  changes  in  manufacturing  techniques  employed,  design  changes 
due  to  performance  Irregularities,  unanticipated  increases  in 
material  and  component  costs,  lower  productivity,  etc. 

2.  Long  leadtimes  -  On  occasion,  production  and  delivery  schedules  are 
missed  due  to  the  unavailability  of  some  components  and  materials  in 
the  necessary  timeframe.  This  has  become  an  increasing  problem  for 
the  DoD  in  the  past  decAde  and  particularly  impacts  new  systems 
entering  production  because  they  usually  have  to  compete  with  on¬ 
going  demands  for  the  same  components  or  production  capacity. 

Certain  items,  such  as  forgings,  precision  castings,  specialty 
alloys,  specialty  fastnerB  and  some  high-reliability  electronic  com¬ 
ponents  may  have  leadtimes  that  fluctuate  from  six  months  to  two 
years  depending  on  current  demand.  Further,  it  is  difficult  to  fore¬ 
cast  accurately  what  leadtimes  will  be  experienced  in  the  future. 
Although  use  of  the  DoD  Priority  Bating  System  to  expedite  purchases 
may  help,  it  has  not  entirely  eliminated  the  problem.  Thus,  produc¬ 
tion  contracts  predicated  on  optimistic  estimates  of  these  types  of 
components  and  materials  frequently  encounter  delays. 


3.  Poor  quality  -  One  of  the  major  problems  occasionally  encountered 
during  the  first  production  contract  is  failure  of  new  missile 
systems  to  pass  quality  acceptance  tests.  Sometimes  this  is  due  to 
poor  quality  assurance  prooedures  on  the  part  of  the  contractor, 
while  in  other  instances  it  reflects  the  natural  problems  involved  in 
adequately  defining  and  controlling  production  processes  and  training 
production  workers.  If  these  problems  become  too  severe,  it  can  lead 
to  the  shutdown  of  the  entire  production  line  and  will  result  In 
major  slippage  of  delivery  schedules. 


4.  Lack  of  production  capacity  -  Occasionally ,  new  missile  systems  oan- 
not  be  manufactured  in  sufficient  quantities  due  to  inadequate  pro¬ 
duction  capacity.  This  typically  occurs  when  production  capacity  is 
shared  with  other  defense  and  commercial  products;  when  inadequate 
capacity  has  been  provided  to  incorporate  total  production  require¬ 
ments  for  the  system,  including  spare  parts  for  initial  provisioning; 
when  special  purpose  tooling  and  test  equipment  has  not  been  designed 
to  provide  the  necessary  throughput;  or  when  insufficient  leadtime 
has  been  allotted  for  acquiring  the  necessary  equipment  and  facili¬ 
ties.  Usually  these  capacity  problems  only  restrict  the  production 
volume  of  a  few  components  or  assemblies,  but  the  end  result  is  to 
limit  the  production  and  deployment  of  the  entire  system. 

5.  Design  changes  -  As  a  missile  system  evolves  during  development,  its 
baseline  configuration  continues  to  undergo  changes  in  response  to 
design  refinements  and  correction  of  design  deficiencies.  Such 
changes,  if  they  take  place  during  the  production  contract  (and  some 
inevitably  do  occur),  are  expensive  to  incorporate  and  cause  delays 
because  they  nay  entail  scrapping  and  reordering  of  components  and 
raw  materials,  redesign  of  production  processes  and  tooling,  and 
modification  of  systems  and  assemblies  already  produced.  Therefore, 
the  more  stable  the  design,  the  easier  the  transition  into  produc¬ 
tion. 


For  a  successful  transition  into  production  to  take  place,  each  of  these 
pitfalls,  and  others,  must  be  avoided  while  not  breaching  thresholds  of  cost, 
schedule,  end  performance.  This  can  only  be  accomplished  through  a  well 
planned  and  executed  development  program  which  adequately  reflects  the  activi¬ 
ties  needed  to  ensure  a  smooth  transition.  It  requires  an  integrated  team 
effort  between  the  Project  Manager  and  his  staff,  the  contractor,  and  the 
HI COM  functional  support  elements. 

1 .4  Managing  the  Transition 

Although  many  difficulties  may  be  encountered  during  production  start-up 
for  a  new  missile  system,  most  of  these  can  be  traced  to  ci rcumstancea 
existing  during  the  development  phase  of  the  system*  s  life  cycle.  In  fact, 
some  aspects  of  the  transition  into  production  are  affeoted  as  early  as  the 
conceptual  phase  of  the  acquisition  process.  Therefore,  the  Project  Manager 
must  have  a  good  understanding  of  the  factors  and  forces  influencing  the  tran¬ 
sition  throughout  development  of  the  missile  system . 

First,  it  must  be  recognised  that  many  aspects  of  the  system's  con¬ 
figuration,  cost  and  production  methods  are  locked-in  early  in  tits  development 
program  (see  Figure  1-3).  This  comes  about  beoause  film  commitments  must  be 
made  to  operational  requirements  during  the  oonoeptual  phase  which  in  turn 
limit  design  options  for  the  eye tern.  As  the  syetea  progresses  through  deve¬ 
lopment,  these  constraints  become  even  more  rigid  to  the  point  Aero  it  is 
almost  impossible  to  make  major  changes  to  engineering  prototypes  that  have 
passed  developmental  and  operational  testing  and  quail fioati on.  There  is 
little  that  oan  be  done  to  prevent  this  natural  "free sing"  of  the  system  con¬ 
figuration  other  than  recognizing  that  it  does  happen  and  taking  steps  to  pro- 
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vent  unnecessary  restrictions  early  in  the  development  aycle.  However,  the 
fact  that  the  design  does  begin  to  flm-up  early  in  development  does  provide 
the  Project  Manager  with  the  opportunity  to  identity  and  resolve  transition- 
related  risks  prior  to  the  first  produetion  contract. 

Another  "natural  phenomenon"  which  tends  to  add  to  the  problem  of  a  suc¬ 
cessful  transition  into  production  is  the  relative  importance  that  is  placed 
on  prototype  technical  performance  during  the  development  phase  at  the  expense 
of  other  design  features.  In  almost  every  design  situation,  trade-offs  must 
be  made  between  technical  performance,  producibility,  reliability,  main¬ 
tainability,  etc.  However,  during  the  development  phase  there  is  a  tendency 
to  "overdesign"  the  prototypes  to  insure  adequate  technical  performance,  nils 
is  because  successful  prototype  performance  must  be  achieved  if  the  develop¬ 
ment  program  is  to  proceed  on  schedule.  Thus  producibility  of  the  system 
design  nay  be  relegated  a  lesser  priority  than  desirable  during  development. 

The  design  trade-off  problem  between  performance  and  producibility  la 
sometimes  made  even  more  difficult  because  of  the  natural  "gap"  that  exists 
between  the  engineering  and  produetion  functions,  both  within  the  government 
and  the  contractors'  organisations.  Historically,  engineering  and  manufac¬ 
turing  have  been  highly  Independent  functions  within  most  organisations  and 
the  cross-fertilisation  between  the  two  has  been  minimal.  Very  few  product 
development  engineers  are  sufficiently  familiar  with  manufacturing  processes 
and  equipment  and  how  they  are  impacted  by  design  parameters  to  adequately 
analyse  the  producibility  of  a  design.  Similarly,  manufacturing  engineers  are 
not  sufficiently  versed  in  product  design  from  a  performance  standpoint  to  be 
able  to  develop  a  properly  functioning  product.  Because  the  new  produot  must 
be  designed  for  both  performance  and  producibility,  a  team  approach  involving 
both  types  of  personnel  should  be  used. 

It  is  preferable  to  undertake  engineering  development  end  production 
engineering  in  parallel  in  order  to  influence  the  producibility  of  the  design 
before  it  "freezes"  and  to  plan  and  execute  the  necessary  activities  for  a 
smooth  transition  into  production  in  a  timely  fashion.  This  is  the  reason 
Producibility  Bogineering  and  Planning  is  executed  during  engineering  develop¬ 
ment  of  a  new  missile  syetem. 

Another  management-related  problem  frequently  encountered  during  develop¬ 
ment  that  adversely  impacts  the  transition  into  production  is  lmok  of  adequate 
resources  (both  time  and  funds)  to  fully  undertake  certain  activities  that 
contribute  to  a  successful  transition.  Occasionally  the  problem  materialises 
because  resources  are  not  adequately  planned  and  budgeted  during  the  early 
phases  of  the  development  program.  At  other  times  the  shortfall  earns  about 
because  of  unexpected  difficulties  during  development.  This  usually  results 
in  reprogramming  of  funds  from  trahsi tion-related  efforts*  such  as 
Producibility  Engineering  and  Planning*  to  correct  the  problems.  Consequently 
sons  transition-related  activities  an  not  adoquataly  funded  or  are  delayed 
end  the  transition  is  adversely  Inpaoted. 
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Thus*  it  son  bs  im  that  fears  ere  mmnu  obstacles  and  counterproduc¬ 
tive  forces  that,  if  not  owsrpoma *  would  aeverly  iapeet  tts  transition  of  e 
new  nisei Is  system  fron  development  into  production*  These  problem  oea  be 
over  com*  however*  throng  the  proper  application  of  selected  management  tech¬ 
niques  end  tasks*  as  dasoribed  in  later  Chapters* 

Baaed  on  lessons  learned  in  transferrins  previous  aiesiles  free  develop¬ 
ment  to  production,  there  are  four  key  issues  nffeetlng  the  management  of  t she 
transition: 


1 .  Developing  an  effeetive  acpasltion  strategy.  The  basic  acquisition 
strategy  for  a  new  nl sails  system  is  established  during  the  concep¬ 
tual  phase.  It  should  he  tailored  to  the  specific  needs  of  the 
systen  and  should  take  into  consideration  such  factors  as  the  desira¬ 
bility  of  ooapetltion  during  later  phases  of  development  and  produc¬ 
tion*  major  activities  end  end-products  during  eeoh  stage  of 
development*  and  overall  management  approaches  to  insure  that 
transition-related  problem  are  avoided. 


2.  Establishing  realistic  coat  end  eohedule  thresholds.  History  has 
shown  that  original  estimates  of  development  ooats*  schedules,  pro¬ 
duction  leadtlaes*  unit  production  ooats*  etc.*  have  usually  been  too 
optimlatio*  Some  of  this  optimism  is  justifiable  in  that  it  in 
impossible  to  foresee  erne  of  the  problem  that  occur  later  in  the 
development  program.  In  other  oases,  however,  overly  optimistic  cost 
estimates  and  schedules  ere  due  to  unrealistic  assessments  of  Chat 
must  be  accomplished  to  insure  a  smooth  transition  and  the  time 
required  to  couplets  them  activities.  Such  unrealistic  estimates 
almost  always  guarantee  the  system  will  experience  trensi tlon-releted 
difficulties. 


3*  Early  identification  and  resolution  of  transition-related  rlekn* 
Ifegia&tif  in  the  eoaeepiual  piSS’^rmrou^'ou^iw^i^nami, 
transition-related  risks  should  he  Identified  and  resolved.  This 
includes  production  risks  and  ooats*  Although  it  is  difficult  to 
accurately  identify  transition-related  risks  early  is  the  acquisition 
process  due  to  the  fluid  nature  of  the  .ayetem  design*  many  of  them 
risks  can  be  pinpointed  during  the  conceptual  phase  by  oonduotiag 
assessments  utilising  euperlenoed  personnel  from  the  HICOH  functional 
support  elements. 


Adequate  fundinx  of  t raaai tl on-related 
previously*  there  is  a  teadancy  to 
tltlm  Ouch  m  Product billty  fcgtnaering 
these  funds  to  eorvttf*  teohnioal  problem 
amt.  Vhen  this  happens ,  the  system  w; 
tion  start-up  problems  and  higher  thm 
costs. 


i*  la  asntloasd 
itioo-ralated  soil* 


11 


S 


4 


In  miuuy,  the  transition  fro*  development  to  production  for  a  new 
aissilo  system  is  an  important  and  ooapltx  task  which  begins  sarly  in  the 
development  process  and  ends  when  the  eyete*  is  routinely  being  Manufactured 
in  the  necesaary  quantities  and  within  the  required  cost  Units.  To  effect  a 
saooth  transition  in  today’s  acquisition  environment  requires  a  well  thought- 
out  and  adequately  ftuded  acquisition  plan*  along  with  dose  aanageaent  atten¬ 
tion  on  the  part  of  the  Project  Manager  and  his  staff  to  early  identification 
and  resolution  of  transition-related  risks. 


2.0  MAJOR 


ACTIVITIES 


La.^eit., 


This  chapter  provides  the  reader  with  an  overviev  of  najor  ] 
aotivitiea  that  hare  a  significant  inpact  on  the  transition  of  a 
system  from  development  to  production. 


aleeile 


2.1  Produel  bill  t; 


neerinc  and  Planni 


1.  DoDD  5000.2,  "Major  Systems  Acquisition" 

2.  DoDD  5000.34,  "Defense  Production  Management" 

3.  AR  70-1,  "Amy  Reaearoh,  Development  and  Acquisition* 

4.  MICOKR  70-33,  "Production  Engineering" 


Production  Engineering  Dirsion,  System  Engineering  Directorate 
(DRSKI-RSK) 


Carnal  dsinble  eagi  nee  ring  and  planning  effort  is  required  daring  the  deve- 
lofneat  ef  a  new  nisei le  system  to  prepare  for  production.  Prototype  designs 
■net  he  tecioeed  from  the  standpoint  of  producibility  and  changed  to  reduce 
mens fee ter lag  costa  nod  facilitate  production;  special  test  equipment  and 
teellag  mast  he  designed  and  documented;  production  equipment  requirements 
■met  he  determined  end  plant  layouts  prepared;  gad  a  manufacturing  plan  must 
he  daoolepsd  for  time-pheeed  production  start-up. 

Those  aotivitiea  are  provided  for  by  on  RDTAR- funded  Produclbllity 
*1  nit  ring  and  Planning  (PSP)  affert  fM»t$a  SRpykom  phich  is  esneutad 
parallel  ids  full  soala  development.  JtP  nay  bagin  la  either  advanced  deve- 
lapmamt  or  engineering  development  end  nay  ovnrlap  Ifca  first  production 
aamtrmet,  dopemdiag  on  the  spsol<$»  circusatanoea  surrounding  tiro  system' a 
devslepnoat  program.  Conducting  ItP  during  full  seal*  development  helps 
amours  that  peodoaticn  risks  art  ainiaised  and  a  smooth  tranaltioa  from  deve¬ 
lopment  Into  production  token  ptaoe.  ‘ 


The  purpose  of  PIP  is  to  ensure  the  reliable  produelbility  of  a  new 
miesile  system  prior  to  entering  production*  Specifically,  the  objectives  of 
HP  are  tot 

1*  Identify  and  resolve  production  risks* 

2.  Incorporate  produelbility  considerations  in  the  system's  design  and 
documentation. 

3*  Design  and  document  speoial  tooling  and  special  inspection  (SIB). 

4*  Provide  the  necessary  forward-planning  for  production  start-up* 

Specific  contractor  efforts  under  PBP  usually  include* 

1.  Produelbility  analyses  and  trade-off  studies  for  hardware  designs 
and  incorporation  of  changes  to  make  the  hardware  more  producible  end 
less  costly.  The  objectives  of  these  analyses  and  trade-off  studies 
are  tot 

a.  Maximise:  Simplicity  of  design;  use  of  standard  partsi  number 
of  potential  suppliers  and  producers;  process  repeatability; 
produot  inspectablllty;  interchangeability;  and  ease  and  speed 
of  assembly. 

b.  Minimise!  Manufacturing  costs;  leadtime;  use  of  critical  or 
limited  data  rights  materials,  parts  and  proeeesee;  special 
test  equipment;  speoial  purpose  tooling;  adjustment  or  align¬ 
ment  at  assembly;  and  speoial  handling  or  safety  precautions* 

2*  Development  of  a  manufacturing  plan,  to  ineludet 

a*  Hake-or-buy  analyses* 

b.  Leadtines  for  all  items,  either  procured  or  manufactured, 
o.  Production  flow  charts, 
d.  Plant  layouts, 
s.  Hsnpoter  requirements. 

f.  SIB  and  speoial  tooling  required. 

g.  Oeneral  purpose  production  equipment  needs. 

h.  Capacity  constraints. 

i.  Production  control  systems. 


4*  Tins  and  ooat  standards. 

k.  Time- phased  plan  for  prodootion  start-up* 

l.  Production  11m  train! Bf  requlrrmsnts* 
n*  Procaaa  specifications* 

3*  Preparation  of  manufacturing  prooaaa  data*  including  shop  floor 
procaaa  Moots  and  methods  staadards* 

4*  Establishment  of  a  quality  assure noa  program  and  procedures. 

3*  Design  and  documentation  of  SIS  sad  apacial  gagas*  tooling*  fixtures 
jigs*  eto*,  and  praparation  of  operating  and  calibration  instruc¬ 
tions*  * 


6. 


Design,  documentation  and  validation  of  critical  manufacturing 
processes. 


The  major  activities  involved  la  planning  and  executing  a  PSP  effort 
Include: 


1. 


2. 


Determining  sooto  end  Mttada|yof^^requireiMata«  the  scope,  timing 


sad  resouroM  tegairer  far  Wf  should  be  established  during  the  ooa- 
oeptnal  phase  of  the  acquisition  prooesa  and  refined  as  the  system 
progresses  through  dees  topmast*  this  Mould  be  aocosplished  as  part 
of  an  overall  production  feasibility  assessment  during  the  conceptual 
Ml oh  identifies  production  risks*  producibillty  concerns,  the 
for  ass  manufacturing  technology,  eto*  Khan  planning  the  Iff 
effort,  consideration  should  be  given  to  including  a  lfmitsd  lV 
program  in  the  validation  phase  (advanced  development)  to  assess  the 
overall  producibillty  of  tho  system*  identify  candidate  components 
and  assemblies  for  intensive  producibillty  studies  during  tall  scale 
development  and  determine  long  leadtlne  items  tar  production  start¬ 
up.  the  IIP  effort  duMag  tall  seals  development  Mould  bqgim  as 
early  as  possible  sad  overlap  the  Xaitlel  Prodnctie*  leciUtiad 
oontract  Ml  oh  provides  ths  herd  teellag.aai  special  taet  hqalphent 
needed  tar  1st  rate  yrodactiom*  fba is  are  so  flsedrules  01  jm.. 
large  tho  PIP  effort  Mould  bs*  the  alae 
must  be  tailored  to  tat  Made  of 

Assistance  la  detaralalag  m  rag  rttom  the 

tag! nearing  Slreoterute's 


isition, 

require  that  produo tioe  tamHOity* 
assuring  ths  produclbilltir  of 
nllostono  rsvlsva  tar  salty  iatt  tarn 


St  tis 


be  inolodod  in  ths 


3.  Preparation  of  the  PEP  Scope  of  Work.  In  addition  to  opacifying  the 
tasks  required  under  the  HF  effort,  tha  boo  pa  of  work  Should  also 
require  tha  oontreetor  to  document  tha  preposad  strategy  far 
integrating  manufacturing  engineering  pith  design  engineering  to 
aooouplish  producibility  trade-offs  and  identification  and  resolution 
of  production  risks.  Sanpla  scopes  of  work  for  PSP  progress,  along 
with  appropriate  data  itea  descriptions  can  be  obtained  fron  the 
Engineering  Directorate's  Production  Engineering  division. 

4*  Managing  the  PEP  effort.  The  PBP  pragma  should  be  oloseljr  followed 
by  one  or wore  repreoeetsMres  of  the  Project  Manager's  staff  to 
ensure  that  it  stay?  properly  focused  and  is  successfully  oonplcted. 
Also,  progress  of  the  PSP  effort  should  be  an  integral  part  of  every 
major  program  review.  Technical  management  and  support  for  PBP  is 
usually  provided  the  System  Bagi nearing  Directorate's  Production 
Bagineering  Divisive. 


1.  AX  70-1,  “Army  Be search.  Development  and  Acquisition” 

2.  AX  700-90,  “Army  Industrial  Preparedness  Program" 

3*  SICOn  70-33,  “Production  Engineering” 


Production  Bagineering  Division,  System  Bagineering  Directorate 
(DBSKI-SSS) 


m  order  to  initiate  low  rate  production  of  a, mew  missile  system,  a  con¬ 
siderable  amount  of  special  tooling  ami  special  test  aquipment  mist  Da  fabri¬ 
cated,  verified  end  installed.  Thin  ie  provided  tot  under  a  procurement- 
funded  initial  Production  PUoilitiee  (IPf)  effort  for  tile  ayetem.  The  design 
and  supporting  dooumsntstioa  far  special  tooling  and  special  test  equipment  is 
an  end  prednet  of  thsffP  effort  far  the  system,  therefore  Iff  ie  United  to 
translating  those  dsslgie  into  a  rationing  production  line.  In  United 
oases,  IPP  say  m«o  provide  production  fhotlltlee  if  £home  facilities  ere  of  s 
epeelal  nature  and  are  dediemted  to  supporting  ths  asm  aisflle  system.  Iff 
doss  not  provide  gamenl  purpose  production  equipment *  Ifdpment  of 

tide  type  afceuld  be  furnished  by  the  contractor  in  eeocrdgnee  eft#  appropriate 
Defense  Aequlsitioa  Begulations. 


It  is  the  responsibility  of  the  Project  Manager  to  establish  the  scope, 
budget  and  tising  of  the  Iff  effort*  as  sell  as  overall  as negesent  of  the 
effort  while  it  is  underway.  The  prellalnary  requi resents  for  IPP  should  be 
astabliahad  during  the  validation  phase  and  refined  daring  engineering  dove* 
lopsent.  Because  leadtiaes  for  speolal  tooling  and  test  eyeiypsnt  sen  be 
extreaely  long*  special  attention  should  be  given  to  the  tiae  phasing  of  the 
IFF  contract.  Assistance  concerning  IP?  efforts  should  be  obtained  fron  the 
Wystan  Engineering  Directorate's  Production  Engineering  Division. 

2.3  Manufacturing  Methods  and  Technology 


KEFSHEECBS: 


n  DoDD  5000.2,  "Major  System  Acquisitions" 

2.  DoDD  3000.34,  "Defense  Production  Manageaent" 

3«  DoD  1  4200.13*  "Manufacturing  Technology  Program" 

4.  AS  70-1  *  "Any  Research,  Development  and  Acquisition* 

3.  AS  *100-90,  "Aray  Industrial  Preparedness  Program” 

6.  MI COMB  70-32,  "Manufacturing  Technology" 


HCOK  fOCAL  POIBT: 

Manufacturing  Technology  Dirialon,  Syatea  Engineering  Directorate 
(DBSMI-B3T) 

The  availability  of  appropriate  manufacturing  processes ~ and  equipnent 
plays  an  iaportant  role  in  the  transition  of  a  new  aisslle  system  from  deve- 
lopnent  into  production.  Such  prooesses  and  equipment  .have  a  major  lupaot  on 
the  aisslle  syatea' s  oost,  quality  and  perfomanoe.  Because  most  new  aisslle 
systeas  represent  an  advancesent  in  the  state-of-the«art,  they  frequently 
require  the  development  of  new  aanufaoturing  nethods. 

•  '  f  ■  ■’  ;  ;:'.v  \ v'ttj.  -V 

lew  and  unproven  aanufaoturing  technology  represents  a  major  production 
risk  for  missile  syatea  developmsAts  predleabed  ga  se |>'t taoWnology*  xWu&  say 
appamr  to  be  a  promising  manufacturing  psessas  nay  turn  out  to  be  iapraeftlonl 
due  bo  technical  difficulties,  Ugh  costs,  low  yields,  eto.  Further,  it  fre¬ 
quently  totes  several  ysars  to  dsesiop*.nis;>Mas«fooliarl  ngfttsOMiheBr  gpay  m 
the  aisslle  syetem  development  proeese  so  that  theasrlska  emt  be  fsdeoed  «*** 
acespteble  levels.  •  ' 


Hew  manufacturing  methods  are  developed  ini  eeverel  ways: 


1.  Contractor' ■  independent  research  and  development  programs. 

2*  6*1*  6*2  and  6. 3a  BAD  programs*  particularly  in  materials  research 

and  manufacturing  technology  development. 

3*  As  part  of  Produoibility  Engineering  and  Planning  efforts  for  a 
speoifio  missile  system. 

4*  If  generic  (i.e. *  the  technology  is  applioable  to  sore  than  one 
weapon  system)*  under  the  procurement  funded  Manufacturing  Methods 
and  Technology  (NUT)  program* 


Because  most  new  manufacturing  technology  is  developed  under  the  IMS 
program  and  PEP,  which  is  discussed  elsewhere*  the  remainder  of  this  section 
will  focus  primarily  on  MMRS. 

MMftT  projects  provide  the  engineering  effort  and  prototype  hardware 
required  to  investigate*  evaluate  and  adapt  new  manufacturing  and  inspection 
methods*  processes,  techniques*  tooling  and  equipment  which  will  enhance 
materiel  reliability*  aoeelermte  protection,  reduce  cost  and  facilitate  econo¬ 
mic  quantity  production  of  missile  system  components  and  assemblies* 
Specifically*  the  objectives  of  an  MNftT  project  will  include  one  or  more  of 
the  following: 


1*  Reduce  production  costa 

2*  Assure  end  item  produoibility 

3*  Assure  economic  availability 

4*  Reduce  production  leadtiaea 

3*  Conserve  energy  and  soaroe  resources 

6.  Increase  productivity 

7*  Improve  .process  and  product  reliability 

8*  Eliminate  or  reduce  produoti on  safety  hasards 

MEAT  projects  are  procurement  tended  rather  than  RDS4R  tended*  mad  meet, 
meet  eavemal  criteria*  first,  the  project  matt  address  a  need  for  aw  er 
improved  manufacturing  technology}  IMS  projects  do  not  provide  ter  the  agfll- 
cation  of  existing  technology  to  a  specific  system*  Secondly,  the  laboratory 
feasibility  of  the  technology  most  be  demonstrated  prior  to  initiation  of  tbs 
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project.  This  feasibility  demonstration  can  ooes  from  such  sources  as  6.1 , 

6.2  sad  6«3a  MB)  programs,  industry  research  etc.  Thirdly,  the  results  of  the 
NKftT  project  asst  he  applicable  to  sore  than  one  sissile  system.  And  lastly; 
the  pyajeota  aust  be  structured  to  provide  for  isplenentatlon  of  the  results 
and  have  specific  isplesentation  targets. 

Since  1965*  XECOM  has  initiated  sore  than  100  projects  under  its  MKftT 
program.  These  projects  span  the  entire  range  of  manufacturing  technology 
areas*  Including t 

1 .  Metals 

2.  Plastics*  composites  and  eeraaies 

3*  Propellants 

4*  Electronics 

5*  Test  sad  inspection 

6.  Computer  aided  manufacturing 

Although  each  project  will  vary  according  to  its  specific  needs*  the  pro¬ 
jects  generally  provide  fori 

1.  Process  and  equipment  design 

2.  fabrication  of  prototype  production  equipment 

3-  Plot  line  production  of  hard va re  to  refine  process  parameters 

4*  Process  analysis*  including  technical  and  cost  data 

5*  Preparation  of  draft  standards  and  sped  fi cations  for  the  process 

6.  Preparation  of  an  implementation  plan 

7.  k  final  report 

8*  An  end-of-contract  industry  demonstration 

9.  Pollow-up  implementation  surveys 


■MS  projects  are  managed  ty  the  Manufacturing  Technology  Division  of  the 
Mgl scoring  Mreo  terete*  in  ismjsnotlem  with  a  project  angineer  in  the  lebora- 
torlee  er  e  Ipejeet  ■wmgmr*e  sfflee  She  prejeot  iagl  unit  is  responsible  for 
props  seM—  ef  «  Ml  {the deamaemt  egad  te  jeetify  and  ■  secure  Abiding)  *  pre- 
yasittam  af  the  tsehmlsal  parti  am  ef  the  IMP*  participating  in  sons  selection 
far  the  eemtsmet*  mndtertag  the  yregreee  of  the  project's  execution*  prepare* 
tftmft  ef  eletee  sepertn*  aetf  hfwitit  agpreyriete  fg*e  ef  project  results. 

If 
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Each  PM,  however,  la  responsible  for  the  early  ldsntlfiestion  of  manufac¬ 
turing  technology  requirements  and  umdertafciag  tbs  neoassary  notions  to  insars 
that  this  technology  la  available  shea  the  nystsa  enters  production* 

The  najor  activities  in  initiating  and  executing  MNAT  project a  are 
discussed  below. 

1.  Identify  aanufacturlng  teohfeloay  needs.  Early  in  the  systea  deve- 
lopaent  process,  an  analysis  should  be  made  to  deteralne  what,  if 
any,  new  nanufacturing  and  inspection  technology  will  be  required  to 
Manufacture  the  alternative  systea  design  concepts.  This  analysis 
should  take  into  consideration  the  inherent  design  characteristics 
and  production  rates  of  the  systea  that  will  dictate  nanufacturing 
methods  and  the  current  state-of-the-art  in  these  areas.  Major  oost 
reduction  opportunities  that  oould  result  from  the  development  and 
application  of  new  nanufacturing  technology  should  also  be  iden¬ 
tified.  How  the  PM  plans  to  develop  this  technology  should  also  be 
resolved. 

2.  Inputs  to  ASABC/DSABC  reviews.  Manufacturing  technology  needs  and 
how  they  will  be  satisfied  should  be  addressed  in  each  of  the  program 
Milestone  reviews. 

3*  Prepare  P-16' a  for  1—T  projects.  That  technology  which  the  PM  pro¬ 
posed  to  develop  under  the  iH#  program  must  be  documented  by  a  P-16, 
as  described  in  AB  700-90,  "Army  Industrial  Preparedness  Program." 

The  P-16  is  used  to  plan  the  projeet  and  Justify  funding.  Major  ele¬ 
ments  of  the  P-16  include 1 


a.  A  description  of  the  nanufacturing  technology  need  and  pro¬ 
posed  solution. 

b.  Work  to  be  completed  under  the  project. 

c.  Benefits  to  be  achieved 

d.  Systems  supported 

e.  Coat  estimates 

f.  Project  end  items 

g.  Related  efforts 

h.  Bow  the  results  will  be  implemented 

The  P-16  should  be  oompleted  as  early  as  possible  but  not  later  than 
A3ASC  IX  to  allow  adequate  time  for  project  funding  and  execution. 


20 


4*  Conduct  BM  projects*  Following  funding  approval*  the  Mftf  projects 
•r®  normally  executed  during  full  seals  development  so  that  tbs  tech¬ 
nology  is  available  when  tbs  system  enters  production.  This  activity 
entails  the  normal  tasks  in  executing  a  project:  preparation  of  an 
BFP;  source  selection  and  contract  negotiation;  and  oontract  moni¬ 
toring.  Execution  of  the  NUfcT  project  should  be  closely  monitored  by 
the  PR  to  insure  that  acceptable  results  are  provided  in  a  tine  frame 
required  for  the  system's  development. 

2.4  Production  Readiness  Reviews 


BBFEBEECES: 

1.  DoDS  5000.1*  "Kajor  System  Acquisitions" 

2.  DoDD  5000.2,  "Major  System  Acquisition  Process" 

5.  DoDD  5000.34*  "Defense  Production  Management" 

4.  DoDD  5000.38*  "Production  Beadiness  Reviews" 

5*  AB  15-14,  "Systems  Acquisition  Review  Council  Procedures” 
6*  AB  70-67,  "Production  Readiness  Reviews" 

7.  MICOKR  70-33,  "Production  Engineering" 


MICOM  FOCAL  POIRT; 

Production  Engineering  Division*  System  Engineering  Directorate 
(DRSM1-RSE) 

Army  missile  systems  subject  to  DSARC  review  at  Ml lestone  III  (production 
decision)  must  undergo  an  independent  OSD  assessment  of  produotlon  readiness. 
This  independent  assessment  is  conducted  by  the  DoD  Product  Engineering 
Services  Office  (PESO).  Prior  to  the  PESO  assessment  of  the  system's  produc¬ 
tion  readiness,  the  PR  must  execute  a  Production  Readiness  Review  (PRB),  which 
is  a  formal*  documented,  systematic  examination  of  a  system  undergoing  full 
scale  development  to  determine  if  the  system  design  is  ready  for  production 
and  If  adequate  planning  has  been  accomplished  for  the  production  phase.  An 
Initial  Production  Readiness  Review  (IfSR)  must  also  be  undertaken  by  the  PR 
early  in  the  engineering  development  program  to  assess  the  produotlon  readi¬ 
ness  of  the  system  design  and  identify  potential  produotlon  and  logistics 
problems.  Eon-major  systems  do  mot  require  sn  XPRR. 

The  primary  purpose  of  a  PER  is  to  identify  end  quantify  risks  in  tran¬ 
sitioning  a  new  missile  system  from  development  to  production*  Such  risks 
must  be  at  an  acceptable  leval  to  inoluds  not  breading  thresholds  of  oust* 
schedules  and  technical  performance  before  the  produotlon  go-ahend  owe  be 
given. 
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tha  purpose  and  objectives  of  aa  IRK  an  similar  to  those  of  a  IBH 
except  that  an  IFRR.is  conducted  early  ia  4m  fill  semis  development  gy 
or,  on  occasion,  during  advanced  development  (validation  phase).  da  IPRR  ia 
used  to  surfaee  production  readiness  problems  that  require  raaolution  daring 
engineering  development. 


Bach  major  Army  eys taa  development  auat  have  completed  aa  XfRR  12  aontha 
prior  to  ASABC  III  and  a  P8R  2  aontha  prior  to  ASARC  III)  however,  the  speci¬ 
fic  scope,  tinning  and  level  of  effort  for  these  reviews  is  soaewhat  at  the 
discretion  of  the  EH  and  will  depend  on  the  unique  circumstances  surrounding 
the  system's  developaent  program,  lor  example,  missile  systems  whioh  are 
being  developed  by  a  priae  contractor  and  several  major  subcontractors  would 
require  incrementally  executed  IPRE’s  and  ESR's  for  each  major  subsystem  and 
the  priae  contractor's  integration  efforts.  Similarly,  IPRE’s  for  missile 
systeas  in  advanced  development  (which  nay  be  the  ease  when  competitive  deve¬ 
lopments  are  being  pursued)  would  not  be  as  extensive  as  those  conducted 
during  engineering  development  and  would  not  focus  as  heavily  on  the  adequacy 
of  a  contractor's  production  planning  efforts  at  this  stage  of  development. 
Thus  each  system's  IPSR's  and  PER 'a  should  be  planned,  budgeted  and  executed 
by  the  PH  in  accordance  with  the  system's  specific  requirements. 


In  general,  the  following  factors  are  investigated  during  a  ERR: 


a.  The  design  Is  low  risk  from  the  standpoint  of  produoibility. 

b.  Design  change  activity  has  stabilised  at  a  low  level. 

(1)  Validation  demonstration  of  the  design  has  been 

accomplished ,  including  qualification  of  subsystems  ami 
components  as  appropriate  and  the  demonstration  of  psrfor- 
aance  and  RSI  characteristics. 


(2)  Incomplete  portions  of  the  design  are  identified  and  do  not 
introduce  significant  risks  to  production 

•  t 

>'  ,  ■  '  V  .  .  ,  •  ......  ?  . 

(3)  A  system  configuration  audit  has  been  accomplished  and  \ 


•.  Critical  aad  scarce  materials  art  used  only  share  dictated  by 
required  performance  and  such  ait  la  compatible  with  established 
DoS  priorities  and  allboetiona* 

f.  11 terns tea  for  critical  materials  or  prooaaaaa  are  identified  la 
the  design. 

g.  Production  coat  pro jeotiona  hare  been  node  aad  are  tell  sup¬ 
ported  • 


a.  Plant  facilities,  Produotion  Bquipnent,  Test  Iquipstsnt  aad 
fooling* 

(1)  Plant  capacity  is  adequate  for  the  required  produotion 
taking  into  consideration  other  produotion  efforts.  , 

(2)  Consideration  has  been  given  to  neat  surge  (peeoatl no) 
mobilisation  (declared  snergpnoy)  production  reqnirena* 
i  ooanitnpst  to  participate  la  the  DoS  industrial  pr»P« 
ness  plaaulnf  prograa  has  been  Uade. 


(3)  Contractor  and  governna«‘-o*ned  faoilitieat  *w 

equlpnent ,  special  tooling,  aai  speoial  teat 
bona  Identified  in  tarns  of  smaeltioat^nn.  qua 
finances*  Acquisition  and  installation  plana  t 
roquirsnsnta.  .. ' 

„  . »  '  ...  • 

(4)  loaded  plant  modernisation  and  productivity  oil 
have  bean  accomplished,  including  advantageous 
CAD/CAM  aad  otbar  automated  technlquaa.  Aaaool 
softenre  has  boon  developed. 


(9)  la  major  labor  relatioao 

-x  »  •••nu  '  -  f 


o*  The  nature  and  sequence  of  aanufaeturing  methods  and  processes, 
together  with  aaaooiated  facilities,  equipment,'  tooling,  and 
plant  layout,  represent  eoonoaioal  applications  of  proven  tech¬ 
nology  oonsistent  with* 

(1)  Product  specification  and  quality  requirements. 

(2)  Quantity  and  rate  requirements. 

(3)  OSHA,  environmental,  and  energy  conservation  requirements. 

d.  There  la  demonstrated  aggressiveness  in  applying  value  engi¬ 
neering  and  in  seeking  coot  reduction  improvements. 

e.  Alternative  production  approaches  are  available  to  meet  con¬ 
tingency  needs. 

f.  Drawings,  standard  and  shop  Instructions  are  sufficiently  expli¬ 
cit  for  correct  interpretation  by  nanufacturing  personnel. 

g.  Configuration  management  is  adequate  to  assure  configuration 
identification,  control  and  status  accounting  during  production. 

h.  Provisions  have  been  made  for  determining  produolblllty  and  cost 
Impacts  of  engineering  changes  Introduced  daring  production. 

1.  A  program  manager  has  been  assigned  the  authority  and  respon¬ 
sibility  for  amanfacture  and  delivery  of  the  system  and  the  func¬ 
tional  elements  and  staff  of  this  manager's  organisation  have 
been  identified.  Policies  and  procedures  have  been  documented. 

j.  A  management  information  system  exists  which  provides  the  status 
of  production  and  sufficient  visibility  of  problems  to  enable 
responsive  managerial  actions. 


Material#  and  Purchased  Parts 


a.  A  complete  and  aoourate  bill  of  materials  has  bona 

b.  "Make-or-buy"  determinations  have  both  mads  for  all  ’ 
or  critical  elements  of  ths  system  and  are  supported  byiottad 
justifications. 

o.  Long  lead  time  naterlsls  have  bean  identified  and  motion  ini¬ 
tiated  for  advance  procurement. 

d.  Sole  source  items  are  identified  end  continuity  of  sdpply  4a 
assured.  - 

•  V-:-  ■  :  •  *1  s  J 

a.  government  furnisbed  Material  or  equipment  (OfM/an)  IS  Idenv- 
tlfisd  and  felly  integrated  with  program  and  production  plans, 
including  aaaooiated  land  Has  end  eHedi id  requirement!. 


f.  Bm  oontrmotor'  ■  material  oontrol/inventory  system  is  adequate, 
f.  Tbeooatrsctor's  sstsri el  procurement  plan  provides* 

(1)  Effectire  procedures  to  determine  material  needs,  leadtimes, 
aad  delivery  schedules. 

(2)  Criteria  for  selection  of  subooatraotors  and  suppliers  shich 
emphasise  timely  deli very  of  acceptable  material  la  muf- 
fioieat  quantities  at  a  reasonable  oost. 

(3)  Multi-sourcing  of  critical  itema  to  the  extent  practicable. 

(4)  Economic  lot  else  orders. 

(3)  Visibility  aad  control  of  vendors  aad  subcontractors . 


The  Quality  Assurance  function  la  organisationally  placed  aad 
structured  to  perait  independent  and  objective  judgements. 


b.  The  contractor's  quality  program  is  in  accordance  mi th  the 
contract  requirements  and  the  quality  plan  is  appropriate  for  the 
production  program* 

c.  Veceasary  quality  control  procedures  and  quality  acceptance  cri¬ 
teria  have  been  established. 

•t  ••  '  ■  ■  •'  '  .  •  *  '  ■  '■■■'.  •  •  •  •  ' 

d.  The  (huility  Assurance  organisation  is  a  participant  la  the  pro¬ 
duction  planning  mad  faeilitlsatlon  effort. 

6.  .  loaistloa 

a.  An  integrated  loglstios  support  plan  exists  which  identifies  sup¬ 
port  requirements,  schedules  aad  critioal  support  milestones 
whioh  support  Bis  planned  IOC. 

•  b.  Production  oagaoity  exists  to  manufacture  initial  ijmree, 

inoluding  oontlngsnolss  for  high  usage  ltema  daring  intiai  . 


c.  Operational  support,  test  end  diagnostic 
.  developed  aad  their  stats  of  production 
ayatsa  deployment  schedule. ,  •,  .  ~  , 


ESS 

ids,  .«tas 

* 

teaance 

Industrial  and  production  training  and  experience  and  will  include 
representatives  froe  all  areas  affecting  the  developeent/production 
decision,  each  as  production  engineering ,  configuration  aanag— eat, 
and  quality  assurance* 

Conduct  1PBB.  After  finalising  arrangesenta  with  the  ooatnaotore(e) 
and  other  jpvernnent  fgencie*,  the  JP^ie  conducted  an  site  and 
takes  approximately  one  weft  to  couplets.*  trior  to  this  on  site 
review,  the  IFKB  teas  will  have  net  at  least  once  and  will  have 
reviewed  the  necessary  background  docunents.  the  ooatreetor(e)  will 
also  have  been  notified  of  the  types  of  data  required  to  support  the 
review  prior  to  the  visitv  Curing  the  review,  the  teen  will  evaluate 
the  ereee  described  previously  and  identify  those  issues  which 
require  resolution  during  the  reminder  of  the  engineering  develop* 
sent  progrin.  The  IPRR  is  to  be  complete  et  least  ll  ssnths  prior  to 
ABABC  III*  ..v  ...  ■ 

Prepare  IPRR  report.  Ihe  IPRR  report  will  omelet  of  objectives 
conclusions  Wed  "5a  the  review  findings.  This  aeeesanent  will  idea- 
tify  pel entinl  pvehlen  hyena  wbicboould  oause  produotiea,  oeet, 
quality,  logietioe  or  sohadula  risks*.  Each  risk  f|il  bs  express**  in 
towns  of.it*  relative  nsgfil  tads  and  potential  of  fact*. 

it  Shoald  include  participation  by  individuals  from  DoB  JtSO  as 
observers,  tints  preparation  of  the  plan  should  be  coordinated,  with 
pat  organisation.  The  F8R  plan  past  also  be  aubaitted  to  thp  MRCph 
Office  of  Manufacturing  Technology  at  least  one  aoath;  prior  to  ohn- 
duoting  the  review.  v  .  . 

Conduct  PR8.  -  The  PER  la  conducted  in  essentially  the  sane  juuknar  as 
the  zna  deeoribed  in  activity  6,  eboye,  hut  in  uore  detail.  the., 
review  also  requires  about  one  weak  on  alts  at  the  prine  oont rector's 
facility,  although  shorter  tines  way  be  used  for  on  alp  review  Cf 
subcontractors.  The  PER  east  be  oonpleted  two  nonths  prior  to  AMlfi 

E/sK  -..  .; >  <r:->..y;5.  *  >-  ;r-  .yv*  w  »--v; .  ...  j.i-: 
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BagtwooTlag  Brta  «i  Standards  Mrtolon,  Sfo*—  taginooring 


Dm  objootlroo  of  standardisation  or*  to  roduoo  acquisition  oooto  throoM 
tho  adoption  of  atonlord  orltorla,  procedures  and  coapononto.  fho  wo  of  * 
standardised  ooapooonto,  for  esonple,  generally  reduces  or  ollninotoo  oon- 
ponont  dorolopaont  oooto,  lnorooooa  tho  nnabor  of  aippliera  and  doorooooo  wit 
oooto* 

Darin*  foil  ooalo  dorolopaont  tho  contractor  ahould  ho  roqulrod  to  parsuo 
a  rigorous  standardisation  program  for  tho  nioollo  ayotsn,  particularly  in 
torna  of  oeapoaoat  porta,  wtorlal  standards  and  processing  and  inopoetion 
prooodaroo*  Boooror,  St  Mould  ho  onphaoiaOd  that  Mo  application  of  otaa- 
dardo  Mould  ho  teas  on  a  ooot  offoetlro  basis.  In  aoao  ooaoo  stondardo  aro 
appliod  that  aotsally  oaoood  tho  raquiraaaata  for  Mo  ayston  and  thereby 
lncroaoo  aoqaloltloa  oooto*  Dma  tho  dorolopaont  oontraotor  should  ho 
onoonrafod  to  otrifeo  an  optima  halanoo  between  oror-  and  usdor-  utilisation 
of  otaniarda. 


AO  fhll  ooalo  dorolopaont  ooatroet  ahould  oentaln  prorioiono  for  a  stan¬ 
dard!  satloa  prograa  for  tho  adaaila  ayston.  Tho  oontraotor’ a  offootirwoas  in 
using  standards  la  ratified  during  tha  aagftnaoring  dorolopaont  an  port  oft 
tho  initial  roriov  of  toohaioal  dravtnga  and  spool flootiono;  tho  Producibility 
Mglaooriag  and  Planning  effort)  tha  VSnetionol  and  Dtyolool  Configuration 
Audits)  and  tho  Produetion  loodinooo  Boris*. 

2.7  Quality  Aoouronoo/inainooriBa 


BBPBBBBCKIt 

1*  DoSD  4155* t,  "Quality  Assurance” 

2.  AR  702-4,  "Procurement  Quality  Aaauranoo" 


BICOK  P0CA1  POIWt 

Product  Aaauranoo  Directorate 


Quality  Aaauranoa  (Qd)  encompasses  that  function  of  atnagiaiirt  rhloh 
onsuros  that  aatarial  eonforaa  to  tho  stated  quality,  porfomaaoo,  safety  tad 
roliahillty  standards  of  tho  f»P.  Quality  Bhgiaoonng  iaolodio  ftaetleaa  to 
ostohlioh  QA  standards,  doolgn  of  inspection  did  toot  equlpasnt  noooooary  to 
dotoraino  product  ooooptinoo,  and  to  ittoaro  lout  ooat  eonforaaaeo  to  ahor 
roquiroaonto* 


HJJJJI  MPPiUHJU  Ji  ^|fl 
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The  following  eotivltiee,  vhioh  vere  previously  discussed,  ihiriH  he 
undertaken  during  full  seale  development  > 

1.  Establish  QA  r*qui resents  for  inolusion  in  the  TDP. 

2.  Develop  a  QA  plan  for  inapeotion  of  the  system  aad  its  oompemamts 
during  initial  production,  including  "fly-to-buy"  oritarla  if 
appropriate* 

5*  Design  aad  docuaeat  special  gauges  and  SIB. 

The  aueoess  in  transitioning  a  m sails  ays tea  fron  development  to  praise 
tion  la  highly  dependent  on  the  quality  provisions  of  the  TDP  as  it  emerge# 
fros  the  development  process*  It  is  during  the  design  prooeaa  that  con¬ 
sideration  oust  he  given  to  such  key  production-influencing  factors  as  inapao 
tability,  testability,  eoaponent  qualification  requlreaenta,  critical  proeaea 
controls  and  the  nature  of  test  equipment  employed*  If  these  issues  en  not 
adequately  considered  during  development,  then  problems  are  inevitable  ahem 
the  system  enters  production. 

A  recently  developed  technique  to  insure  that  quality  aspects  have  been 
adequately  incorporated  into  the  TDP  and  produotion  planning  is  the  Quality 
Beadiness  Bevies  (QBB).  The  QRB  is  a  formal,  independent  assessment  of  the 
quality  assurance  provisions  and  acceptance  teat  procedures  which  is  conducted 
to  verify  that: 

1.  The  design  is  adequately  characterised  in  the  TDP. 

2.  Acceptance  criteria  relate  to  design  aad  performance* 

3.  Quality  aasuranoe  tests  demonstrate  system  performance  and 
reliability. 

The  QBB  is  conducted  late  in  the  full  scale  development  phase  and  is 
aimed  at  minimising  quality  assurance  problems  during  the  transition  from 
development  to  production.  In  the  future,  it  is  anticipated  that  QBB' s  till 
be  conducted  in  parallel  with  Production  Beadinesa  Baviees. 

Tha  PI  must  determine  who  will  be  tasked  to  conduct  the  reviev  (e.g. , 

Product  Assurance  personnel  or  the  contractor),  wh at  the  reviev  should 
accomplish,  who  till  perticlpete  In  the  revise  and  the  necessary  Biles tones  to 
control  the  effort.  Specific  Issues  to  be  addressed  during  the  review  meat  be 
tailored  to  the  unique  requirements  of  the  nisei le  system  being  ammsmmed. 

for  each  key  to  be  included  In  the  reviev*  the  follow! eg  questions  are 
typically  included  in  the  assessment: 

t.  What  ays  the  quality  assurance  previsions  art  test/laepeetien 
requirements  for  eeoh  area? 

2*  Do  these  provislcss  and  requirements  relate  to  item's  performance 
oharsotsri sties? 
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3.  How  are  these  requirement a  implemented? 

4*  Are  these  requirements  properly  defined  and  cost  effective? 


5.  Vere  development  preplans  associated  with  production  property 
addressed  and  eliminated? 

6*  Are  defect  classifications  properly  categorised  (critical,  major, 

1  ninor)? 

7«  Are  sampling  plans  adequate  to  achieve  the  desired  level  of  quality 

8.  Vhat  'types  of  Inspections  are  required  for  the  defects? 

9.  Are  proper  examples,  standards  and  calibration  available  for  these 


10.  Vhat  special  inspection  equipment  is  required? 

If.  Is  this  squlpment  properly  designed  for  its  intended  role?  ~  ~ 

12.  Vhat  are  the  in-prooeas  controls  used  and  planned  for  production? 

13.  Are  the  toleraaces  of  the  components  consistent  with  the  tolerances 
of  the  end  item? 

»J-  •  ,  ■■  ■.,  -1  ■  >  .  .  .g  ;  i-  _  * 

14.  Is  the  TOP  adequate  to  aalntain  consistent  quality  from  manufacturer 

to  manufacturer?  *'■ 

15.  Is  the  end  item  meeting  the  performance  characteristics  originally 
established? 

following  completion  of  the  QBR,  afihal  report  ie  prepared'  listing  ell 
findings  and  reconsendationS  aide  by  the  asaessnent  teen  for  eubesquent 
corrective  action.  r.;. 


2.8  Design  to  Cont 


1 .  AX  70-1  f  "Army  Xssesroh,  Dsvtl^fmsnt  mad  Acquisition. 

>"■■■  .  .  /.rtf  ••  »■-.  t.  ■; ' 

2.  DAHCOH-P  700-6,  "Design  to  Ob§t»?-r"  ^ 


Cost  and  Intimating  Analysis  Division,  Controller 

*{  ’  •  v  :J  •»-'  ;:.v •  a  ^  r.M  >*••>;•  •  •/  •>. 

The  major  objective  of  the  design  to  boat  ooaosptihtbohtaih*  reqmired 
operational  pSlnl&SSSll » 


Design  to  oost  is  s  —nags— nt  ooacspt  wherein  unit  cost  goals  (production, 
operational  sad  aalntenanee)  are  established  early  in  the  develop— nt  phase  of 
the  asterisl  requisition  pro ossa  to  elide  hardware  deal an  sad  oontrol  program 
oost* 

The  design  to  flhlt  Production  Cost  (BTfPC)  goal  1s  the. unit  oost  goal  to 
be  achieved  in  the  production  phase  of  the  life  cyole  sad  is  based  upon  the 
existing  best  satinets  of  quantity,  production  rate,  tine  frame,  and,  when 
available,  eost/qu— tlty  relationships  (learning  curves)*  The  DTOPC  goal  set 
forth  in  the  develop— at  ooatrseta  should  be  diffioult  bat  achievable.  The 
DTOPC  goal  represents  the  reourriag  hardeare  suit  oosts  not  including  the 
costs  of  government  furnish  equip— at* 

The  major  thrust  of  tho  DTOPC  effort  is  to  develop  s  design  that  can  be 
produced  for  s  pre-established,  affordable  oost.  To  meet  this  objective, 
trade-offs  must  ensure  the  loeost  oost  while  achieving  the  design  effort  that 
the  proposed  end  it—  can  toe  produced  at  tbs  agreed  to  schedule  (quantity  and 
rata)  at  the  stated  unit  production  oost  goal,  shlle  seating  minimum  — santial 
performance  requlr— ante.  The  DTOPC  elements  of  oost  will  be  structured  eo 
that  DTOPC  values  can  be  clearly  trackad  into  actual  production  cost  proposals 
from  the  contractor*  An  active  Produciblllty  Engineering  and  Planning 
program  can  assist  a  contractor  in  meeting  its  DTOPC  goals  through  Improving 
the  produeiblllty  of  the  system* 
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HCOH  VOCAL  P01RT: 

Value  Engineering  Office,  Systems  Engineering  Directorate  (DHSHI-RSV) 

Value  Bagi nee ring  (VB)  ie  an  organised  effort  directed  at  analysing  the 
functions  of  defense  systems,  equipment,  installation,  operation,  etc.,  for 
the  purpose  of  aehlevlng  tho  required  function  at  the  lowest  total  coat  of 
effective  ownership,  consistent  with  requirements  for  performance,  reliabi¬ 
lity,  quality  end  maintainability.  VB  has  proven  to  bean  effective  means  of 
reducing  acquisition  oosts,  particularly  if  applied  early  in  the  Ufa  cycle  of 
the  qrst—  • 

Savings  resulting  from  contractor-proposed  VB  changes  are  gem telly 
ahared  with  the  contractor  as  provided  for  in  the  contractual  clauses.  Since 
the  adv— t  of  deeign  to  cost,  however,  VB  provi close . are  only  eelecti vely 
applied  to  develops— t  contracts  because  — der  the  deeign  to  ooat  provisions, 
the  oontmetor  is  air— dy  being  oonpenssted  for  coat  reduction  efforts. 


The  1 cey  transition- related  activity  conoe rated  with  VB  is  to  inaura  that 
th«  first  production  contract  ineorporstss  appropriate  VE  incentive  clauses • 
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1 .  DoDD  41 00. 34  *  "Development  of  Integrated  Logistical  Supply  for 

Systems  and  Equipawnt” 

2.  AS  700-127,  "Integrated  Logistics  Support" 

3«  TK  38-703  Series*  "Integrated  Logisties  Support" 

4*  DoDD  5000.39,  "Acquisition  and  Management  of  Integrated  Logistics 
Support  for  Systems  and  Equipment" 


MICOM  IQCAL  POIMT: 

ILS  Office 

Integrated  Logistics  Support  (ILS)  planning  is  performed  within  the  Any 
to  establish  support  and  Maintenance  objectives  for  systems  and  equipment  over 
their  life  cycle.  The  ILS  process  is  integrated  concurrently  with  the 
system's  development  process.  The  lack  of  tinely  and  aystenatic  support 
planning  can  adversely  affteot  operational  availability  and  total  life  cycle 
costs. 

Major  eleaenta  of  ILS  planning  during  development  include t 

1.  A  Maintenance  plan. 

2.  Support  and  test  equipment. 

3.  Facilities  required  for  operation  and  support  of  the  ays ten. 

4*  User  training*  including  procedures  and  equipment. 

■  f  *  '  •  '  •  '  ■' 

5«  Technical  data  such  as  operating  instructions  and  Maintenance 
sdnuals. 

6.  Personnel  planning. 

7.  Supply  support  including  acquiring*  cataloging*  packaging*  pre¬ 
serving*  storing,  issuing  and  disposing  of  spare  parts* 

8.  Transportatlon  and  handling  including  preeedures*  equipment  and 
faoilitiea. 

9*  Logistic  support  funding. 


A  comprehensive  discussion  of  ILS  planning  daring  development  is  beyond 
the  scope  of  this  guide.  However*  from  a  transition  to  production  standpoint* 
the  following  key  issues  should  be  considered: 

1.  Does  production  capacity  exist  to  manufacture  initial  sparea? 

2.  Is  the  state  of  development  and  acquisition  of  support  equipment  and 
test  equipment  sufficient  to  meet  the  system  deployment  schedule? 

3»  Can  training  devices  be  produced  to  support  the  deployment  schedule? 

4*  Are  contract  technical  logistic  support  data  and  requirements 

available  to  insure  concurrent  delivery  of  system  support  and  hard¬ 
ware  elements? 

5*  Are  the  "out  years"  logistic  support  requirements  identified*  planned 
for*  and  budgeted? 

2.11  Other  Concepts 

Over  the  years  other  concepts  and  techniques  have  been  employed  in  an 
attempt  to  improve  the  transition  from  development  to  production.  These  con¬ 
cepts  and  techniques  are  briefly  discussed  below. 

1.  Production  Line  Verification.  In  the  early  1970's*  the  DRAGOI 
Project  Office  employed  a  technique'  known  as  Production  Line 
Verification  (PLV)  to  help  Insure  smooth  production  start-ups.  The 
objective  of  the  PLV  was  to  identify  and  resolve  potential  production 
problems  by  auditing  production  lines  to  determine  if  there  was  con¬ 
sistency  between  the  TDP,  the  contractor’s  internal  manufacturing 
documentation  and  the  work  being  performed  on  the  shop  floor.  Both 
the  prime  contractor  and  major  second  tier  vendors  underwent  PLV"s. 

It  is  believed  that  this  type  of  audit  helped  eliminate  production 
start-up  problems  and  resulted  in  a  high  reliability  of  Initial  pro¬ 
duction  units. 


2.  Use  of  "watch  dog"  contractors.  Several  .recent  missile  system  deve¬ 
lopments  have  employed  the  services  of  a  contractor  to  assist  tits 
Project  Manager  in  system  evaluation  and  cost  reduction.  Such 
contractors  are  prohibited  from  participating  in  follow-on  hardware 
procurements  for  the  system.  Their  role  is  to  provide  an  unbiased 
second  opinion  on  alternative  system  design  concepts  and  cost  reduc¬ 
tion  opportunities.  It  is  difficult  to  evaluate  the  cost  effec¬ 
tiveness  of  employing  suoh  contractors  due  to  the  inability  to  trace 
the  time  origins  of  cost  reduction  ideas. 

3*  "Design  naturatlon"_progrsms.  One  missile  system  currently  in  full 
scale  development*  l&RS,  has’  foregone  the  traditional  engineering 
development  approach  in  fhvor  of  a  "design  maturation”  effort.  The 
"maturation”  phase  oonslsts  of  finalising  the  system  design*  qualifi¬ 
cation  testing*  and  preparation  of  the  TDP.  Concurrent  with  ini¬ 
tiation  of  low  rate  production*  the  initial  production  facilities 


aad  fhhriOato  high  tate  toolia g.  the 


effort  it  utofbknt  to 
aM  of  this  ooaearreal 
develop— at  ooata  tad  tlao  required  to  aohieve  the  Initial  Operating 
Capability  data,  Ibt  hey  toundertaklnf  such  an  approach  Sas 
high  level  of  achieve— at  during  the 

lav 

lov  ret*  production.  Since  this  aysteaf  la  atill  la 
develop— at ,  It  la  too  aooa  to  judge  tha  effect!— a— a  of  thia  i 


In  aua— p?t  it  oaa  ha  aooa  that  there  ara  numerous 
nlques  that  affoot  tha  transition  of  aav  alaalla  systems  from  daveiop— nt  to 
production.  Bach  of  thaaa  oonoapts  aad  techniques  should  ha  tailored  to  tha 
spacific  alrcuaatances  at  hand*  aad  tha  latitude  exists  for  innovation  of 
approaches. 


•  # ' 


3.o  gtg^sgMiP  iCOTuns  pobhc 


is  the  first  phase  is  As  life  cycle  of  «,i 
sissils  system*  Shreat  projections,  technological  for coasts,  i  * 

Ssrrios  and  Army  plans  srs  examined  to  determine  operational  capabilities, 
doctrine,  organisation,  sod  potantial  materiel  systsas  that  sill  improve  Army 
forces.  As  tsohaioal,  mill  Arysnd  economic  bass*  for 
astabllahsd  sad  oonoept  formulation  initiated  Arough  pertinent 
As  development  and  evaluation  of  experimental  hardware.  Critioal  issmss  amd 
logistical  support  problaas  are  idsatifisd  for  investigation  and  rasolutioa  la 
subsequent  phasss  to  minimi as  fiturs  development  risks* 

She  oonosptual  phase  la  a  highly  interactive  proceas  with  activities  par* 
forasd  simultansously  and/or  sequentially.  Bos  long  a  aystsm  rsnalns  in  As 
oonosptual  phaas  dspsnds  on  tha  characteristics  and  status  of  As  operational 
sad  tsohnioal  factors  asking  up  As  proposed  program.  As  urgency  ©f  asstiag 
As  perceived  operational  Arsat  or  oarlronasat,  and  rosouros  constraints. 


Initiation  of  tha  oonosptual  phaas  is  dependant  upon  DoD  approval  of  a 
Mission  lloasat  feed  Stateaent  (WHS) ,  vhloh  dsflasa  As  ops rational  task  A 
be  accomplished  by  As  ass  aystsm.  Alternative  systems  concepts  are  Aen 
explored  uadnr  As  Mgis  of  a  apselal  Ask  fores  or  Spsolal  Stuff  jftKwp.  .  ■ 
Additional  tasks  daring  As  oonosptual  phase  includat  preparation  of  an  Ini¬ 
tial  Cost  sad  operational  effectiveness  analysis!  preparation  of  m Jsrtiir  of 
Agreement  requirement  document;  and  preparation  of  an  outline  acquisition 
plan.  Also,  a  Decision  Coordiimiting  Ksperand  Integrated  Program  HO  Airy  an 
proposed  for  DA  and  DoD  milestone  revlevs. 

At.  As  oomplstion  of  As  oonosptual  phase,  As  following  items  are  oen- 
•ldsrsd  at  As  Milestone  I  reriev  for  entry  into  As  validation  phase  (ass  M 
15-H,  "Systems  Acquisition  Bevies  Council  Procedures" )« 

1.  feeds  She  mission  element  task  is  reaffirmed  to  to  essential. 


boon  validated 


a.  Satisfy  As  mission 


tho  acquisition  itratacr 
o.  Prodooibility  and  pnlm# 


r  '  ^  ’  '  f  ’  (  r-;  r  ”  5 

8.  Rlikt  Artu  of  vide  tad  uacortninty  identified  ad  odequotoly 
treated  in  plaaainf* 


diocuooion  of  oil  the  activities  undertaken  *»r 
ejrond  the  ooopo  of  3*ie  <uldet  hoeeeor*  aaittl 
i tod  that  have  on  iapaot  lotor  on  tbo  ttwdtlM 


feasibility.  Althoo«fa  detailed  designs  in  i 
development,  tbo  design  ooaoapta  oin  he  asset 

1.  8m  of  oooreo  or  ori'tleal  aateriale 


An  initial  aeqalaition  atrat ayy  aaat  ba  daralopad  far  thn  ayftaa  dariac 
thn  oonoaptaal  jhaaa*  Thin  atratacy  will  dafiaa  tin  nuabar  of  al  tarnation 
tfitm  to  ba  parnuad  dariac  validation  mi  fail  aoala  daralopaant,  tha 
raqulraaanta  for  Ooonrnannt  Paraisbad  tydpaaat,  ilka  dnaimbility  of  a  aaooad 
aoaroa  production  contractor  aad  ooapatltira  bay  oat,  oentraot  typaa,  plaaaad 
prodaotioa  ritha,  th*  Initial  Oparatiac  Capability  data,  ato. 

Althoach  tha  Initial  aoqalaitioa  atratacy  any  ba  ohania*  dariac  latar 
phaaan  of  daralopaant,  it  la  iaportaat  that  tha  oriel aal  atratacy  bn  malintic 
aad  affaetira.  If  tha  oriciaal  atratacy  in  too  oytUdatlo  or  dnaa  ant  tally 
taka  into  ooanldnration  tha  nandforoortain  offorta,  aaah  an  Pradaoibility 


ry  difficult  to 


Kay  ooasldaratlonn  vhaa  pwpariof  $bnsamoiaition  ntrntagy  iaoludn: 

aad  laitiatad  aoon^  an<iy<  no.  no  ■jno^nr 

Will  Initial  Prodaotioa  laeilitino  ha  mairnd  for  tha  ayntna  a 
ara  tha  tian  frnan  and  fhadn  nttffiotootT 


5*  Xa  a  loa .  rati : initial  ; 
aa—al  natry  into  fail 

6.  Arnactiritino  Ilia  2a: 
iaetloa  inadlannn  Sari 


At  this  sta«s  is  th*  litm  #ol»,  J*WC  **la  *iU  probably  bs  % asod  am 
on  isf— trie  ostiaatisc  tsohwHssa  than  en  industrial  asfinsariac  east  ssti- 
aatss.  Za  av  mast,  ears  should  bo  tOboa  in  ostablishin«  tbs  gsala  to  imn 
that  tho y  aca  realistic  sod  supportable.  those  coal*  should  bo  ha sod  oe  as 
appropriate  production  rats  sod  quantity  oorroopondin*  la  tho  first  ylaanad 
production  by. 


Is  snswary,  tho  aajsr  aatiritios  duriac  ths  eooooptaal  gbaso  that  sill 
iapaet  tbs  tassaitios  fro*  daoelopaaot  to  production  inoludoi  aesdsotisg  a 
production  feasibility  aaasamaat  of  altoraatiro  spates  osaoejpta  to  idoatify 
production  risks  and  tbs  as— wry  producibility-rolated  aetioBs  i* cat** 
duriac  iarslajasati  bwlabllt  of  a  rsslistie  sad  offocti—  aoqaioltlea 
strata# i  sad  tho  establishaest  of  preUainary  design  to  oost  coals. 


I 


The  validation  phase  oonslete  of  those  stops  nooossory  to 
nary  design  and  engineering,  acooepllsh  noosssary  planning,  analyse  trade-off 
proposals,  resolve  on  siniaiae  lofistine  problems,  prepare  a  ffovnalreqaire- 
■ante  document ,  and  validate  theamstas  ooseept  iW  till  aoale  daeslofmrat,  - 
The  validation  process  any  he  conducted  by  competitive  or  sole  ranges  OOsimeo 
tors  or  by  in-house  laboratories,  .  J»totypss  va»e  dafgslS!ped  an*  tsatait  te 
order  to  eetiaate  theprospeetiveayaten's  teoheelagie  feasibility,  military 
utility,  cost,  anulronaentol  lapant,  hwnoaswflnnsgleg,  Optra  tlanaleffQp-  - 
tiveness,  operational  suitability,  to  initially  evaluate  produolbility 
considerations  prior  to  entering  full  aoale  development. 


At  the  couplet ion  of  the  validation  phase.  Idle  following  items  are  con¬ 
sidered  at  the  Niles tone  II  revise  for  entry  into  full  aoale  development  (ana 
AS  15-14,  "System  Acquisition  Revise  Council  Procedures)! 


1.  Keedt  The  mission  element  Usk  is  reaffirmed  to  be  essential* 


2.  Threat!  The  updated  threat  is  credible,  addressee  the  correct  time 
?rame~ and  has  been  validated. 


d.  Is  supported  by  results  of  demonstration  and  validation. 

e.  Considered  foreign  and  other  service  alternatives. 

...  ‘  •  -  ■  i.  .  .  ■  . 

f.  Provides  for  service  rad  IftTO  standardisation  and  interopera¬ 
bility. 

g.  Takes  into  account  joint  service  implications. 


Takes  into  aeoouat  environmental 


1. 


Ksteblishes  nuclear  survivability 


Utility. 

b.  Identifies  elaotsenie/lnfrarsd/eptioal 


o*  Provides  adequate  fore*  structure  plea  and  schedule  for  pha mo 


.  *»•  .  '•■■■  iv'"  .  . 

e*  Addresses  impact  oa  Rd  structure  aad  individual  training. 

f.  Includes  use  of  ainulators  for  individual  aad  unit  training. 

g.  Establishes  performance  goals  and  thresholds. 

h.  Heooamende  disposition  of  current  faaily  or  series  of  equip* 
sent  being  replaced  or  phased  oat* 

5.  Logistical  Factors t 

s.  Minimi ae  operation  and.  support  oosts. 

b.  Minimise  maintenance  and  support  personnel 

o.  Establish  Reliability*  Aral lability  and  Maintainability  goals 
and  thresholds. 

d.  Plan  for  Integrated  Logistics  Support. 

6.  Cost!  o* 

a.  Establishes  validity  of  cost  estimates,  including  cost  and 
operational  effectiveness  analysis* 

b.  Establishes  realistic  design  to  cost  goals  and  thresholds  for 
hardware  and  operations  and  support* 

c.  Program  oost  thresholds  and  fiscal  year  thresholds. 

7*  Acquisition  Strategy: 

a*  Has  been  updated,  effectively  supports  achievement  of  program 
objectives,  aad  is  being  executed  in  the  conduct  or  program 

management. 

b.  Short*  and  loag-tfm  business  planning  supports  the  tftrntegy* 

c.  Contract  types,  .are  ooceiatent  with  the  pragma  chare* 
tori aties,  risks,  uncertainty  and  etretegy. 

d*  Product bi 11 ty  and  production  risk  oomaidered* 

a*-  Planning  for  selection  of  najor  sebsystsms  is  dearly  stated, 
aasinissd  sustained  competition,  and  accept#  ttt  em  of 
axlstlag  nilitary  and  oosncrcial  sqmipnent  as  cppmprtctf* 


fhs  product  bilitysnslysss !  oondurfdauriag  tti  aox^  |hii—  Should 
be  updated  and  expanded  in  the  validation  phase*  Thin  osa  8* 
naans  of  a  separate  Ptodueibility  tngii^rtng  and  FUsrttng 
advaaoad  davalopanant  or*  tfcfisi#--'  inclusion  Ofsppro  prists 
scops  of  vork. 

■  b*-l  V  .•>  <v>  S'  h  r  -  .'<■> 

The  produel  M 11  ty  analysis  activltlss  durian  tbs  validation' |gj|p»  >wli 
include t  ? •• 

-«f=  -,r'"  »i •'}'»•:•  >•.  ii*r :  *  -Va 

1.  Conduct!  ng  and/or  updating  prdiibtf on  ftaslbi  li  If  Mptsdeotion  rid 
analyses.  -,“W  -  ■  ■ 


f.  Rsquirsnsnts  established  for  long  lsadtlns  prooursnsnt  itens, 
verification  qf  production  engineering  and  design  anturity 
(i.s.#  Production  Rsadl ness"  Review),  and  establishing  19m 
production  base.  ^ 

8.  Schedule t  Goals  and  thresholds  sstablishsd. 


9.  Risk: 


a.  Uncertainties  and  risks  identified  and  acceptable. 


b.  Adequate  plans  to 


renaming  uncertainties  and  risks. 


10.  Testing i 


a.  Results  of  development  basting  and  operational  testing  during 
validation  phase  support  rscosnsndstions. 


b.  Adequacy  of  tasting (  critical  issues  remaining  to  bs  resolved 
If  teetisg.  quality  of  test  efforts,  validity  of  teat  results, 
and  piss  fbr  farther  testiag. 

e.  Update  of  Oeerdinstsd  TSSt  fregMM  fc 


s.  Structure 


b.  Selected  Aequleltioe  Report  (SAX)  initiated  if  appropriate. 
12.  Legal  Revise:  Coasistss*  sttk  international  Ins. 


Although  thsrs  are  assy  separate  activities  ttst  anst  bsesnpl* 
successfully  sad  the  validation  phase,  the  lsaasa  dsaoritsd  in  the  p 
paragraphs  are  particularly  iaportant  to  tbs  transition  iroadbeelop 
production. 

J  1  '  _  ‘  ^  : 


Produeibility  •valuations  of  selected  assemblies  aad  components  to 
reduce  coat  and  simplify  manufacturing. 

Idsnti float ion  of  major  spaoial  tooling  and  tost  equipment  require- 
asnts  and  satiaation  of  design,  fabrication  aad  proofing  costs  and 
laadtiaas. 

4*  Ivaluation  of  need  for  aav  or  laprovad  aanufaoturlng  and  inapaction 
technology  that  will  ba  naadad  to  support  production. 

5*  Betermi nation  of  faoilitlaa  and  equipment  required  for  production  and 
adequacy  of. existing  capabilities. 

6.  Satiaation  of  leadtine  required  for  production  atart-up  aad  the  naed 
for  advanced  procurement  of  long  leadtine  items. 


4.2  Initiation  of  Manufacturing  Methods  and  Technology  Projects 

Manufacturing  Methods  and  Technology  (KMT)  projects  can  take  aeveral 
years  to  complete.  Therefore*  it  la  recommended  that  any  MftT  project  sup¬ 
porting  a  system  be  initiated  during  the  system's  validation  phase  to  Insure 
that  the  technology  is  available  in  a  time  frame  that  is  useful  to  the 
system.  In  order  to  be  useful*  MtftT  project  results  shoud  be  available  early 
in  the  full  scale  development  phase  so  that  it  oan  be  incorporated  in  the 
Produelbllity  Engineering  and  Planning  and  Initial  Production  facilities 
efforts.  Steps  for  initiating  MttT  projects  sere  discussed  in  Chapter  2. 

4»3  Refining  Design  to  Cost  Goals 

Based  on  the  results  of  the  advanced  development  contract;  the  design  to 
cost  goals  Should  be  ravised/updated  as  appropriate*  -  Information  generated 
during  the  preliminary  producibl 11 ty  analysis  and  actual  ooata  incurred  for 
fabrication  of  validation  prototypes  Should  be  considered*  along  with  any 
changes  ia  planned  production  rates  sad  quantities. 


2. 

3. 


4.4  lafimment  of  Pull  Seals  Development  Activities 

4s  Ms  validation_phss*  nears  completion,  the  Project  Manager  Mould  have 
a  batter  understanding  of  the  activities  Mat  will  be  required  during  fail 
soale  development.  Za  particular,  the  requirements  -for 
log! wearing  aad  Planning,  Initial  Production  ’facilities*  long  leadtime  pro¬ 
curements ,  Lo*  Rate  Initial  Production  and  Production  Readiness  Reviews, . 
Should  bs  considered  in  detail  and  included  in  Me  Milestone  It  review. 
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TBM  TOLL  SC  ALB  PIYBLOPKIie  FBA8S 

During  full  seale  devslophsnt ,  tha  M sails  system*  including  nil  items 
necessary  for  Its  support*  is  fully  developed  and  engineered*  fabricated  and 
tested*  and  a  decision  is  aade  whether  the  eyetea  is  acceptable  for  production 
and  deployment.  The  intended  output  Is*  aa  a  minimum;  a  preproduction  aystea 
that  olosely  approxlaates  the  deal red  final  product*  the  documentation 
necessary  to  enter  the  full  scale  or  low  rate  production  phase*  the  planning 
and  data  required  to  field  and  support  an  integrated  aystea*  and  test  reiults 
which  deaonatrate  aohieveaent  of  the  characteristics  stated  in  the  requirement 
docuaent. 


The  important  objectives  during  the  full  scale  development  phase  include t 


1.  Continue  aystea  engineering  and  configuration  aanageaent  to  insure 
tha  the  technical  data  aateheh  the  developing  aystea  and  reaaina 
under  control* 

2.  Undergo  foraal  source  selection*  idien  this  process  applies. 

3«  Han  for  and  conduct  developaent  and  operational  tests  (DT  II  and 
OT  II). 

4*  Coapleta  the  aystea  definition  (specification*  drawings,  and  aaso- 
dated  documentation)  so  as  to  be  adequate  for  produetlon  purposes. 

5*  Sufficiently  define  thresholds  and  design  to  coat  goals  to  assure 
identification  of  major  development  and  production  program  variances. 

6.  Continue  to  prepare  for  the  production  pha'ae  by  completing 
Produclbllity  Engineering  and  Hanning. 

7«  Coaplata  Material  Fielding  Hana,  basis  of  imrao  plans,  training'ind 
training  puhlloatlona,  integrated  log! a ti os  support,  etc.  « 

8.  Achieve  type  classification  "Standard"  for  thasa  ayatema  to  anter 
full  acals  production  as  tee  matt  phaSM  or  type  alisalfiontion  > 
"United  Procurement"  for  those  systems  vhieh  will  undergo  low  rata 
initial  production.  ; 

9*  Make  tee  naeeaeary  adjnatments  te  schedule#,  plane  ant  tending  pro** 
grans  to  aocomaodate  tear  rats  initial  ptoduotten#  If  thin  1*  antici- 
pstad.  f  ‘ 

Haring  tha  full  aoala  development  phase,  saphaaie  must  ha  plaoad  on 
reducing  technical  risks  and  eatabliahlng  oonfldsaee  that  the  aystea  will 
funotion  in  tee  Intended  eavlroanent.  The  Cretan  or  iten  developed  during 
this  phase  nest  be  fully  representative  of  tee  materiel  to  be  delivered  an 
produetlon  Items*  differing  only  in  tee  nuoifaoturing  aapeota  relative  to 
"soft*  tooling  varans  "hard",  or  preduotioe  tooling. 


it  the  completion  of  full  seals  development,  a  Milestone  III  revie*  la 
bald  to  determine  if  the  system  la  ready  to  eater  the  prodootloa  aai 
deployment  phase.  The  folloving  itoaa  art  oonaidarad  at  the  revise  (aaa  it 
15-14.  "Systems  Acquisition  Review  Counoll  Procedures") ; 

1.  lead:  Tha  alaaion  alesant  taak  la  reaffirmed  to  ha  essential. 

2.  Throat 1  Tha  updated  throat  is  credible,  addraaaaa  tha  eerraet  tlaa 
frsme,  and  has  bean  validated* 

3*  Recommended  System 

a.  Satisfies  the  alaaion  alaaant  need* 

b.  Is  tha  aost  cost-effective  alternative* 
o*  la  vi thin  established  constraints. 

d.  Is  affordable* 

a.  Provides  for  RATO  standardisation  and  interoperability* 

f.  Balances  cost,  schedule  and  performance  effectively  through 
trade-offa. 

4*  Operational  Factors* 

a.  Force  structure  and  schedule  for  phase-in. 

b.  Impact  on  Reserve  Components. 

c*  Impact  on  HOS  structure  and  individual  training* 
d«  Use  of  simulators  for  Individual  and  unit  training. 

e.  Performance  goals  and  thresholds  reaffirmed. 

f.  Disposition  of  current  family  or  aeries  equipment  being 

replaced  or  phased  out*  ^ 

5*  Logistical  Factors: 

a.  Minimises  operational  and  support  ooata* 

b*  Minimises  llsintenanos  and  support  personnel* 

o.  Reliability,  Availability  and  Maintainability  (Hi)  goals  ail. 
thresholds  reaffirmed. 

d*  Integrated  Logistic  Support  planning  to  meet  needs  of  opera¬ 
tional  units* 
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6#.  Cost: 

a.  Validity  of  cost  estimates,  including  coat  and  operating  . 
effectiveness  analysis. 

b.  Design  to  cost  goals  and  thresholds  reaffirmed  for  hardware 
and  operating  and  support  coats. 

7*  Acquisition  Strategy: 

a.  Has  been  updated  and  is  being  executed. 

b.  Business  planning  supports  the  acquisition  strategy  and 
provides  flexibility  for  production  rates  and  quantities  when 
options  are  used. 

c.  Requisites  defined  for  future  production  decisions. 

d.  Competition/ second  source . 

8.  Schedule!  Coals  and  thresholds  reaffirmed. 

9«  Testing! 

a.  Results  of  development  mad  operation  tests  support  reeoamen- 
dations. 


b.  Adequacy  of  testing,  critical  issues  remaining  to  be 

resolved,  quality  of  test  efforts,  validity  of  test  results, 
and  plan  for  further  testing. 

10.  Production  Readiness  Review  Completed. 

11.  Program  Management  Structure. 

12.  Legal  Review!  Consistent  with  International  Lav 

Although  all  full  soale  development  activities  are  important,  the  issues 
discussed  in  the  following  paragraphs  arc  particularly  critical  to  the  pre¬ 
paration  for  production  entry.  ^ 

5.1  Produolbillty  Engineering  and  Planning 

Product bility  Bngineering  and  Planning  (PEP)  should  be  started  as  soon  as 
possible  after  initiation  of  full  shale  development  sad  should  continue 
through  correction  of  deficiencies  encountered  during  ST  II/OT  II.  Specific 
PEP  tasks  include! 

1.  Subject,  product  designs  to  Industrial  and  production  engineering 
snalyses  to  insure  that  the  technical  data  package  fully  reflects 
produolbillty  considerations. 
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2.  Inolude  product bility  considerations  in  coat 'effectiveness  trade-off 
studies  and  analyses. 

3*  Perform  special  studies  to  identify  and  resolve  potential  production 
problems,  including  details  of  unique  aanufacturing  processes. 

4>  Identify  the  need  for,  and  prepare  any  critical  or  unique  process 
specifications  or  other  engineering  doousents  that  suet  be  incor¬ 
porated  in  the  technical  data  package* 

5*  Design  and  document  special  production  equipment  and  tooling, 

including  calibration  and  operating  data  and  aaintenanee  instruc¬ 
tions. 

6.  Design  and  docuaentation  of  (SIB)  and  other  Inspection  equlpaent  and 
gages* 

7.  Prepare  a  production  plan  to  support  low  rate  and  full  production. 

The  plan  will  contain  described  skill  centers,  aanufacturing  oper¬ 
ations,  Inspection  stations,  production  control  functions,  and 
scheduling  and  inventory  requirements  including  production  leadtines. 

8.  Prepare  detailed  production  data  for  each  An By  part  nuaber,  to 
include  required  operations,  set-up  tiae,  operating  tiae,  test  and 
inspection  tiae,  repair  and  rework  tiae,  and  required  tools  and 
equlpaent. 

9«  Descriptions  of  aanufacturing  methods  for  all  assembly  operations  for 
the  purpose  of  orienting  production  workers  and  indicating  required 
production  quantity. 

10.  Requirements  and  plans  for  facilities,  standard  production  equlpaent 
and  manpower. 

1 1 .  Make-or-buy  analyses  for  all  items  of  system  hardware. 

An  effective  PEP  program  is  a  key  step  in  readying  a  new  alsslle  system 
for  production  and  has  a  major  iapaot  on  the  ability  to  achieve  deaign  to  cost 
goals.  Thus  PBP  should  be  closely  followed  and  managed  by  the  Project 
Manager's  office  and  should  be  an  Integral  part  of  dill  major  program  reviews* 

5.2  Production  Readiness  Review 

Bach  aajor  Army  system  must  undergo  an  IPRR  at  least  12  months  la  advance 
of  the  Milestone  III  deoisioa  to  enter  production.  A  fbllow-oa  PBR  must  be 
completed  2  months  prior  to  Milestone  III*  Speoiflo  considerations  la  the 
planning  and  execution  of  IPRR's  and  PRR’e  were  discussed  in  Chapter  2. 


An  7CA  is  one  means  of  validating  that  development  of  a  system  tea  been 
completed  satisfactorily.  ISA's  are  conducted  on  configuration  items  to 
assure  that  the  technical  documentation  aoouretely  reflects  the  items  fuse- 
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tional  characteristics,  as  well  as  those  necessary  physical  characteristics, 
and  that  test  and  analysis  data  verify  that  the  ltss  has  achieved  the  perfor- 
aance  Specified  in  its  functional  or  allocated  configuration  identification. 


The  PCA  is  a  weans  of  establishing  the  product  baseline  as  reflected  in 
the  product  configuration  identification  teat  leased  for  the  production  and 
acceptance  of  the  units  of  a  configuration  ites.  PCA  insures  that 
"as  built"  configuration  of  a  unit  Batches  the  technical  data  package  and  tha 
the  acceptance  testing  requi  resent s  prehcH bed  by  the  doeuaeatatioh  are  ade-  - 
quate  for  acceptance  of  production  units*  The  outooae  of  the  PCA  ia  foraal 
acceptance  of  the  technical  data  package  ehich  satisfies  the  contractual  obli 
gation.  idle  'PCA-  aarks  the  beginning  f  aandatory  engineering  change  dontfol 
for  design  Changes* 


1.  The  oonponents  have  a  leadtlae  which  is  significantly  longer  than 
rest  of  the  eosponintsWMoh'obii^iclse  1&eaystea.  ' 

2*  There  la  a  deaonst ratable  requi resent,  for  these  coaponents  even  1: 
’  the  subsequent  year's  boy  of  the  intended  system . ie  notauthorisO 
and  appropriated.  'v  'y-y*^:  %■ 

5*  The  components  use  to  be  {vocntrbd  .as  doveraasht  furnished  t^ulpsMK 
(«W)  author  than  a  part  of  the  end  itea  priae  contractor's  affor 
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Accoptanoa  of  ths  Initial  Production  fccilitioo. 

Plan  for  and  conduct  prodootion  toots. 

,  •  '.-r-  •  ..  v‘-  ;  -i.-  •  ■;  ;■  ■:.  ■  ■  ...  .  /* 

Boris w  oil  logistics  support  and  training  doouasnts  propsrod  during 
fall  aoals  doTSlopasnt  to  inner*  fall  coapatibilitj  slth  ths  so tool 
initial  production  configuration. 

Pofora  a  configuration  .audit  to  ooapsrs  production  itaas  with 

tho  production  data  package. 
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